Assessment of individual sensitivity to ionizing radiation and DNA repair efficiency in a healthy population.
Inter-individual variation in response to exposure to carcinogens has been ascribed to differences in carcinogen metabolism as well as to variability in DNA repair capacity (DRC). In order to investigate the role of inherited and acquired factors on individual variation in DNA repair capacity, a mutagen sensitivity assay was carried out on 31 healthy subjects. Fresh blood samples were irradiated with gamma-rays (2Gy) and the kinetics of DNA repair in leukocytes assessed by the comet assay 0, 15, and 30 min after irradiation. Whole blood cultures were set up to detect spontaneous and induced structural chromosomal aberrations in lymphocytes 48 h after irradiation. The results obtained were evaluated with respect to age, gender, smoking habits, occupational exposure to chemicals and metabolic genotype (NQO1, GSTM1 and GSTT1) of the study subjects. A higher frequency of radiation-induced aberrations was observed in GSTM1-positive individuals compared with GSTM1-null subjects (P=0.025), as well as in non-smokers compared with heavy smokers (P=0.05). Similar results were obtained by measuring residual DNA damage (RD) shortly after irradiation by means of the comet assay, with non-smokers showing a higher amount of RD compared with smokers (P=0.016). Moreover, a significant correlation (P=0.008) was observed between the amount of RD and the frequency of chromosome breaks after irradiation. The results of this pilot study suggest a modulator effect of smoking habits and GSTM1 genotype on the individual DNA repair capacity, possibly related to the higher expression of enzymes involved in the repair of oxidative DNA damage in heavy smokers and GSTM1-null subjects.